Abstract -In order to characterise the telomeric repeats of the pufferfish Tetraodon fluviatilis, fluorescent in situ hybridization (FISH) was carried out on metaphase chromosomes using a PCR generated probe (TTAGGG) n . Distinct signals have been observed on the tel-omeres of all the chromosomes and hybridization signals appears of uniform size and intensity. Moreover FISH experiment does not evidence any interstitial non-telomeric signal. As non-telomeric FISH signal has been used as a marker for karyotype evolution and for determining the evolutionary status of fish species, it could be supposed that the absence of non telomeric signals makes T. fluviatilis (Tetraodontiformes) an evolutionary ancient species in respect to Perciformes.
INTRODUCTION
The ends of all eukaryotic chromosomes consist of specialized DNA-protein structures, the telomeres, that allow complete replication at the end of chromosomes, preventing chromosomal degradation and "end to end" fusion (BIESSMANN and MASON 1994) .
In situ hybridization studies in over a hundred of vertebrate species ranging from human to fishes (MEYNE et al. 1989) have demonstrated that the typical vertebrate telomeric sequences is (TTAGGG) n (MEYNE et al. 1990) . The same experimental approach has also evidenced the presence of such repeat in non-telomeric locations. Recently has been hypothesised that such interstitial telomeric sequences could be involved in nucleolus organization (KAPLAN et al. 1993) and could act as hot spots of recombination (ASHLEY and WARD 1993) .
Despite the large amount of information about mammalian telomeres, data on its distribution in fishes are still scarce. The aim of our work is to characterize telomeres in the puffer-* Corresponding author: fax +39 59 226769, email: mandriol@unimo.it fish T. fluviatilis in order to continue the cytogenetic analysis in such an important vertebrate model (MANDRIOLI et al. 1999) .
Pufferfishes (Tetraodontiformes) are in fact becoming a popular model among scientists interested in mapping and sequencing genome of vertebrates in view of their highly compact genome (approximately 400 Mb) (BRENNER et al. 1993) .
MATERIALS AND METHODS
A total of 6 Tetraodon fluviatilis with easily recognizable testes and ovaries at the dissection were used for this study; all animals were maintained and bred in our department.
Chromosome preparations of T. fluviatilis were obtained directly from cephalic kidney cells after in vivo colchicine treatment (BARUFFALDI et al. 1992) .
DNA extraction was carried out by the standard phenol-chloroform procedure from liver cells, as described by SALVADOR! et al. (1995) .
Telomeric probe of T. fluviatilis was obtained by PCR amplification using the two primers F (TTAGGG) 5 and R (CCCTAA) 5 in the absence of template, as described by IJDO et al. (1991) . Probe digoxigenin-labelling was performed by random priming, according to Roche protocol, whereas fluores- cent in situ hybridization (FISH) was carried out as described by REED and PHILLIPS (1995) .
RESULTS AND DISCUSSION
Metaphase plates from 6 individual T. fluviatilis (2 males and 4 females) were analysed for the presence of telomeric sequences by FISH with the PCR-generated (TTAGGG) n probe. Such experimental approach reveals the presence of brightly fluorescent signals at the end of all the chromosomes both in males and females and signals appear of uniform size and intensity (Fig. 1) .
The presence of the repeat (TTAGGG) n at the telomeres, has been already described in numerous vertebrates, including different fish species (GoRNUNG et al. 1998) . Telomeres appear therefore to be a highly conserved structure in eukaryotic animals and in particular te-lomere repeat (TTAGGG) n seems to be ubiquitous in vertebrate telomeres (MEYNE et al. 1989) .
In more than 50 vertebrate species, it has been observed the presence of interstitial telomeric sequences and the majority of such signals were located in constitutive heterochro-matic regions, usually in the centric regions (BIESSMANN and MASON 1994) . Interstitial telomeric signals are very interesting since could be used as markers for karyotype evolution and for evolutionary status of the species (MEYNE et al. 1990 ). In T. fluviatilis has been not observed the presence of any interstitial non-telomeric : signal. The absence of interstitial signals suggests that T. fluviatilis could represent an evolutionary ancient species, but our results could be also explained considering that small telomere residues can escape detection by FISH. Moreover, if the chromosomal rearrangements took place very early, interstitial telomeres could be lost during the molecular processes eroding repetitive DNA sequences active in pufferfish to gain a compact genome.
Including T. fluviatilis, the presence of the (TTAGGG) n repeat has been investigated in different orders of fishes (GORNUNG et al. 1998) , but interstitial signals have been described only in Salmo salar (ABUIN et al. 1996) and Salvelinus namaycush (REED and PHILLIPS 1995) . In the at-lantic eels, Anguilla anguilla and A. rostrata (SALVADORI et al. 1995) has been observed the presence of telomeric repeats interspersed within rDNA arrays and it has been hypothesised that such sequences could act as hotspot of recombination (ASHLEY and WARD 1993; SALVADORI et al. 1995) .
